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A.. .SET POSITION OF P tg AND P nc 

(57) Abstract: An audio signal processing method and device using a plurality of digital filters (DF0 to DFn) each supplied with an 
audio signal and a loudspeaker array (10). Outputs of the digital filters (DF0 to DFn) are respectively supplied to loudspeakers (SP0 
to SPn) of the loudspeaker array to form sound fields. A predetermined delay time is set for each of the digital filters (DF0 to DFn) 
so that a point having a greater sound pressure than the surrounding and a point having a smaller sound pressure than the surrounding 
are formed. Low-pass filter characteristic is given to the frequency response of the digital filters DF0 to DFn. Moreover, the delay 
time setting resolution is increased by using a pseudo pulse string. 
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*thm&, B*aK*v^t2 002^1 1/115 Bizmmzntzn*w%fmm 

#-§-2 002-332565, 2 0 0 2^1 1^18 B £EHB!3 tltz U*ftVt& 
Iff 2 002-333. 3 13 SllJ;bt®5tiS±It5^0ta& £© 
iBiKtt#i*s-r3d £££ !K #ti}j§I £M £ ft 3 <> 



^ — A">7^ — -£> A V (Audio and Visual)^;* 7- A& ¥lzmf% VX&MftZ 
-*^^rAJ:btv #gi¥ 9 - 2 3 3 5 9 1 ^£;3g, #SB¥ 5 - 3 0 3 8 1 t 
&mzEZW,$tl%> — XTlsJ tt&Zo Hltts ^©* fcT-ftT'W 1 

i-n) SP0~SPn#IE3aj£ftT$i/!££ft3o £©i§-£\ -«hLt, n = 
255, X^-*©nitt»cmt^t)> UfeA J ^Ts H^fcte, Xt-*SP0~ 
S Pntt¥®±t 2&^Wcl3?!l£ft&;r WT©iSCSV> t tt, ® 

L/Ts 3}— ^-f S Cfr£>ji5£®e§D L0~D Lnfc#i|&;*;h. 

Tm£©B$HTO~rn£W-SI»E£*u ^©jI3ffi£ftfc;r-5^ #M#;i>7-:F' 
>7"P A0~P An&jiCT^ t-* S P0~S Pnfc-tft-eftilU&SftSo 
jiMOKD L0~D Ln©®MB3F E arO~Tn{::'cn'»T{i, tMt'So 

Z<DMffi\z&^X<bs 7, tf— jb SP0~SPnfr£>£B;fr$ft3^?£#-& 
j$£ft, ^©-^^©^Etf^ft-SC fcfcfc*. ^Cfs EI 1 ^^t"<fc -5 
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— jb S P0~SPn£J; tl%%W>lZj£^X, ffij£©*-f > h Ptgs P 

nc£ N 



Pnc : &3^<^&Pi||jb>-£fc<&VNl§/!)T N ^1* HtE^Ttffc^i^ 

L0~ Ln : tf-ft S P0~ S Pnfr ^EifSt^P tg£T:CDE§gg 
s : 

i: ? -5 i: , iiiJI [s]Sg D L 0~ D L n© MM B# r 0~ r n£ , 
r0= (Ln-LO) /s 
r 1= (Ln-Ll) /s 
r2= ( L n— L 2) /s 

t • • • 

rn= (Ln— Ln) / s = 0 
U-3 V-X S CA^tB^j^fL?)^--^^ ^M-^^^ t-* S P0~S Pn£ 

o£tK E12 t^fi'XrAi^tt, *t?-# SPO-SPnfr^ffiitli^P 
tg£T-©fri?g^t J; f3#^&trR#P^£;£b3#s £CDB#P^£jIMlH]SgD L0~ 

ifcfcs 0 3c^-r^^o^^{c{* N x t:-* s po~s Pn^e»a*$ti5itfr 
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ft (^$0 ottft«I#BUCS:4J:5^ L0~D Ln©SJKI$ mr 

0~rn^t§^t--5ci fct «fc MCJ§|qlteS-£*.*i:i:*K:* ^©*tlqJ#ft£ 
^BEif3£;&P tg©£ fail ?•?>&©-£& -5 « £©^*^Afi N Mlffl^XrAC 
fe'^t, ffi«LO~LnSfttlS*t=Ufc»-&i:'fc%*e»n*. &:fc\ JUT> £©* 

W±©J;5t N ^ tr-^Tb^ ^T.t-K 1 0 {confix ^©5IS£R#flSrO~rn 
ia*|flift'&to*& t)-r-5Cfc*s-C#5o *& N if*. £>©^*^ A£;}31AT*k 4| 

RffPtgw^o^mtfev^tfi, ^t-*spo~spn®tn*tts #*©-r*i;fc# 

*S(£-fr£ Ds ^ft#fa£®mPtg©#ftfc?-3££*T-£?>o 

fe€.^ttJglS14*#T^fflf^^Ptg§^^t--2)^i:>!) J ±fe?.g»T-fe 5> c© 
fc*s SPO-S PnCftSS^tl^^-r-f *«*©«« tt*Efc*fls*. 

j i Offljgfirtts^iffl-rajifc^^itfen*. «*.«* ^EEit^^ptg©^iqjt 

£S Mf>a-^) WU^I^ IIS Ka-7) 
■frSii:^ *M«jaPnc©*|q|*«5r;nfi«ii«t-5*il6l«ftti:'rac 

■f©«k3C-r*fcfcJ\ *fcr-#SPO~SPn©Mn££fc&T#< UT*bf 
^-^fc^fc^Eii^^PtgtC^T?^ *©*£E©*'fb©»«A s *«fc^C 
X, v;i/^^>*;i/*xU:t©V-;*#if Z.(Dfzti>s -3-— Iftt 
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* t) ©*■-<•— ^ -%>&W:h hx b £ a . 

£fcx V— J* S C frfctb^ft-S* — =r 4 % jiJiUlB&D L0~D Lnt; 

fc^T&-fb£-frffc7!38!3tf3K:tt N jlMHIKSD L0~D LnSx^^;HaI8&K: «fc 

§5» HBROA V«»fc*V^T« % V-^SCfiDVD7l/-t*iffflr^^^ 

[1IS&D L0~D LnS, ft £ £ ?> 5 s 5^ * ;i/ HI B§ £ £ D «fi|&-r S £ Kfc*„ 

h<r-3*^ MIIRD L0~D LnS^y*;i/@»C«fc DfltfiR-TSfcx 
S P0~S PnKHftif&;*tt3;f-7^ *fi-^©S?ia«-jBiBttx fUT^JM-f 

4 xm-^&vmmm&D lo~d mcEtf-sif-i/ru >^Bgn >>rm 

SB) £<fc t)»JRKS*u ^©^>7*U >^HHfcn r fc-r-6ili:ttTJS&^. ^ft# 
fc % 1f>7'J>^S&Ai48kHz0i:&, U->7'J 2 0 . 8 # 

st-feD, l«JW©IHIK:*SttiKi7mmJitro £fcx CI © 1 Ji # © j@ ft}* 
1 0 k H z ©tf-x-f ^-«^T-tt 7 0 ° ©ffifflatiCffla-r-So 

c©fcfe, * tr-* s po~s Pnfr ^wa^naM »©^fc;fBS^S&JaPtg^^^- 
fl'^c•&fe*3;I^:#^^i^&<fc D> flij&Ptg© o£!k 'J xj-frbfrfz 

&ft<fto"Cb*-5o 
fgBJI©!^ 
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I4». «M9SMlPtgXV*JEfi«jSPncft : ff»<0i»5i:'ra»BfK:|ft«f 
ft Si * 154 W T ft 181 T- & ft o 

n ft * © s it -r « jr * a* -r ¥ ® e h & ft . 

IS 7 A~EI7 C(4s ri?^;P7 -t s^;i/*©iB1S***H-r* 3 h 

H 9 (4s ^ffifgM^Pnci: UT«0tf -T > h Pncl~Pncm£lS5£Us 
gSfc f <t 5 &£M A 0~ A n£# 46 ft Rffll * I&BJ3 f ft HT- ft . 

Eii 3(4, KmuMtfimmzntz*-?* ■< ^m^mm^7.^A0m3(Dmmm^ 

7jkir7u y ^UlT-afefto 
Ell 5 (4, loo^^-TJT'WK.kD 4 + >^;i/©-y-7 t) > KX^Utf* 
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El i 9 ami i 9 Btt, *^^^ffl^e.n^^iK^;u^?!jo^, *uw#& 
#tf&ffi^4£^-rEiT-&3, 

El 2 0 A&tfEI2 0 B» % #$BBJ3£MV\£>ftSM;l;]/;*?ijcDM, fiJf§#'l4 
R Vffiffi If £ ^ f El T- & 3 o 

El 2 lAStFEI2 lBtts ^^BJ^fflVv^tl^m^^^^^lJCDMs Wft^tt 
& Vffiffi ^14 £ w -T El T? afe § o 

ei 2 2«. xmn&T&mtftxfcx-y* 4 ^m^mm^^^Aom 6 cdhjs^j* 

El 2 3tt N *J8WA J ilffl$nfcaJ-—7 ! w AG>!& 7 <D&Mm& 

7d y ^ El T- -So 

El 2 4« N *f6li*siSffl^tlfe^-— 5*>f ^-{f-tJaH^^^A©^ 8 ©Hi£0!l£ 
^f-^D y ^El7?feSc 

£©H»*#tt©IM»K: «fc D> fca^<*EE£WA»*fc < fcv^BfPncfcfcW- 
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*t?-ftTW 1 0£j?P$ft-3o 

USB^«:®#^-ri>fe4i s 1£gfcn<®©;*t-7JSP0~SPn#zlcM 

Z(DM&Mi'X^&<Dmm®3&D L0~D Ln©^ti^ft£F I Rr^ 
^;i/7 ^;i/^^ck t)^51-r^^ i:S#x.-2> 0 l4C^tj;9i^ ^®FI 

Rf^^^7^;V^D L 0~ D L n© y -i ;i^^gt#. ^tt^tlC F0~CFnf* 

Cl©aiJ^5i N 7^^1/7^^ D L0~D Ln*^tfS*^>X^AO^-o-!t>rU 

* s p o~ s p n& a t) z n z % # s F^fes b t m & c mw a ft tz m t & 

3. ^bTs l&BJfc^fc-r^fctfK ^^-*SP0~SPn^5>£H7J 

Ln©jiaEfiK^*|g^br^S©^> ;JW > h PtgT?«iJ^^ti^^P^^j^-Y 
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r$m<D-fti%¥iz & t>, sp^^ tg&iE5i&^ w?;i/*i:fi& 

$ k <t o t as * ft & n* m w © r ft £ n u t « a -r £ . 

— ^ tfW > 1- PncU«jS*ft*SlH-&JEa-f >^V1/^JS4¥I ncfck, ^ft^ftifS 

th\ > h Pnc-eo^f wwi/xjfcg i ncifit$mm~e&&rt))szm£-&^x^ 

4)fc©7^ ;u*MC F0~ C Fnfi-T^TjE^lpIOl' WWl/*lc:*-3 
V>T^*©Tfs Wt;i>*j6« I nc©»«[|ftJ(S*Fnc*"r^"riE*fil© 

>>»vi/x©^h^§o 

;i/*##1&UTU3©-e, tf-f > h PncK*tJ-%«a»jSflFFnc©U^;i/J4 N * 
-f > hPtgt*»*«a»*:«FFtg©u^;i/«k D*/j%$ Lfc#oT, * 

> h Pnctt*ffiift*jSfc&4. ^©^^, SSIH-&J«'f >^;b^J*«PInc*x 1 
o©£HSfitJftF IRt^^;1/7^1/^-CS5 £n IfflFIR.r^^^7 

VW;*©J6(Hlt©fflK: J; bMl&ZixX^ZcDX', 7 ■< ;i/#$StC F0~C Fn© 
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W ;i/*ff»CFO~CFn**Ji-rsci:t«fc b x ^FffiffifcMlPncfcfcfcJ-SifJE© 
JH ttftj&£ F nc 4 *<fb $ * -5 d i: # t § -5 „ 
W±©^il^e> N jIMHESD LO~D LnSF I Rf j^tiOM 

t&a u< ^R{g,m& p nc * w» ©&s & -T * mm iz m& * % z. t # -e § § . 

BPtg&3^i*J§itu*fa£®S?-r3c: i:fc<fc ^'t-A7U-f 1 oa>e>tti:ft£ 
ft£^Atg#, U*:f-LSNR©«H©3BiWLT!£|} UT*6 U * ^LSNRKfcMtfc 

£©»■&&: ^t-*7M 1 0#U *^LSNR©iiu#lc:&3fc$fr;6>fc>£>iJ\ 

fiktSfifcOfs ftS^<*S<miiiL*J:5K:»!*bx HuTj * £> ©^ Ancfi, 
MLT^fc^ rjin^j &©t\ &5-*</h£ <&3ck5f;:, 

t&HZ%(DX-, 'J^±LSNR©|g^©ffig(c. tfjEttSftj&PtgfcttJfe *■**«© 
5. m.m<D UX^-LSNR©ffig(C N ^ffi^g^^Pnc$iS^t-i.o 

fci>% £©«fc5 tMIti D«*§U t-*SH31t- £48^ M^Ptg©feg 
Sfi, flHfcfcSvwiv— *<Drt$fciffc:j;iK u *:M,SNR©tirg < , 
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$JEJf}3fcj&PtgfflffiB#ifeg; >K ^©JSg^, 7 -f ,»!/ # ^ifc C F 0~ C F niz J; 

■^JES'T >^;b^J*Sr I nci:H b) o f^^;i/7^1/^DL0~DLntt5(j' 

(DWt.) &s H7 AK:}3tf-SU->7;HBCNfcfc;&. 

bfc#t>t> JS*AO~AnSSM-f« C fcfc J: !K B7ACwt (it>^;Hi 

£ & F nc#> e, A A£ Fnc'fc**.*£i:#Tfg*o 

og; 07 C43V^Tf4)®*f^f{tfcg|5^•©^^^«(^ : &£E<g^^Pnct^5{^-5 

tgfc*TU iiu;&;&>£>0iI*VtAnc#'J>fc < fct), i^*f,©t#S<H^i§3 
i: tc ft 3 o 

COkSHftilJ:^ jgM A0~An£§£E LX&M&JiM Wt^^Mlnc 

JlfSS. ? Z(DmW&. ^*IAO~An^^SbT^ffifggi^ 

PncK:jSm«JiSSFnc'Sf#So 

mming, Hanning s Kaisei\ Blackmanft if CD&MSC&ffl V> feKfUfi £ ftt 43 b „ 
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mXiim 8 fz^-f <fc a ^to^P^Jjfc-YWWl/^jSg I nc©5 *> rcNtll*!©^ 
TllitSui^-ell!. £©i§l§i\ Qffi&ffi'i I ncl*l© 1 -0(0^ 

( = * t?-# S P0~S Pn©») #'J>£W-ftfc£, I8(:W^tSJ;dt, 

Sfes ^P^fiS^ >^;i/*/fogIncl*l© 1 o®A;v^tMlt x »©^iSC#i* 

SP^-£/j&-r wui/*j&g i tg£*f isX&mft'Pti <s agiB-a-jsS'f wwi/ 
I nc 5 £MbTi£##*gi^i£^fti&&;:llSMffl;^Si£r-3£ tifiVf- S U 

£fefc. 0 9 (c^-T cfcdtz, ^flEfRM^Pnci: HM©^^ > hPncl~Pn 
cmMStbv £ft£?ifct-cl;5MiliA0~An£«:fc#*l5Uc c fc b #> 3 £ h *> 
tt^o £©^MM#M£2*ifc^:t§^ fc-Si^ttElS©^^?^-^^ 
>^i;i/^j!S^FI nc©^^/Vi/^^^U-r^#S-#x.^Mi|iAO~An>iis|t^ b&v> 

JgipSA0~An**46-2. CI -5. 

£tz. mZ-i£7 -f;i/^iStCF0~CF2liv > h- PncH;:*f 7^1/ 
^iaCF3~CF5li, > h Pnc2 7-f;i/^itCF6~CF8{^ 
tf-f > h Pnc3£*fj!& • • -fcJfiibfctK 7 -f C F0~ C Fni:, 

4W > h Pncl~Pncmi;©P^SAtiT^ bfct>1-3£i:<&T?£*„ 

*£i:K:J;!K ^P^^-J^'f WWl/^Jfog I nc©#^;i/;* £*f bt^ Bm^^X* 
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1 -nzwfez ti% z t&K^tK cifttfflti^ turn 

<b(DX& D % @10li, ^©^S^^^ACD-^^^bT^-So El 1 0 IZ&^X 
1 >*;i/#©:t — 7 s -f tfft^-T -r&fc^ V-XSCA»£> 

1 *attFIRfi;^;i/7-f;HDF0~D'Fntft|&$nv ^-©7^;i/ 
*a*i«^!7-7>7PA0~PAnSatT7K-3!»SP0-SPnK:tt|&*n«. 

£©»-&, (MfflqrflB&£lig-&-riU >^;i,;*jfc»inc©tf >r;MBCNfr&W»» 
iS^Fnc'©* y h*7«»«t4*aTf t 3©T% rJ^;n 7 -f 1 1©* 
v h*ym$.m&s ■*©««**« Fnc*©* y h*7H««kk:-JtWLT«liai$n 
5. c:©lWffliC«fc b % H«ftJte»Ftg^H*»i6»Fnc*lc*f.b"C«ttT***1|f« 

©^. tf—T** tf-««sa«£*<&;:j:#T?&*. «jt«iai i ©s^rs 

jfc*Fnc*©<ft*8&fl-#v ^I«ftJ6«FFtg©ilS«»5-fcagiD&«:i,\Ut;K0i:S N 

x. 4 i: § %h m © & 5 m m it \ * £ aj * -r * c i: # -e t -s . 

Sfc^ r^^;V7-fJl/^DF0~DFiii±, ±x&© jlJSSIS&D L 0~D Ln£;f8/j£ 
tl>t0t-|>5c <*$>K S ;^7-7>7P A0~P Antci&v^ CftK&j&Sti 
fc5^*;i/;fr-x-r *Mtts D/A(Digital to Analog)^ gftxfr — 
Jffll^tU &3V^iDM*l;*fts 7, tf-ft S P0~S PnCM^fftS, 

£©»-&s fiJ^HBS 1 2 Kfc^TflitKia 1 1 K^-f ;i/-^> l o o vnifz 
tl, >r;i/* 1 1 Mt^^*7 D F0~D Fn©*Stt#±ififc b 

fctfoTKjfesns. m®b§i 2£3w> bPtg, Pnc^XTj-r-s 

ftiJ^PUBS 1 2 ©M#;i/-3=-> 100ffl^f5'710 1*t.7,^-M, & 



WO 2004/047490 



PCT/JP2003/013082 



14 



7* 1 0 2 CiHTx 4 )l# D FO~D F ntC&tt 3 £JKB$ M T 

0~rn#f|-^£ft, i^TXr^ 7-103 fcfc^T, -WfiEffiWjSPnctfeW-^S 

^bt. ja^y 7*1 0 4^j3V%T N *H»*^-^i: UT#/£qf«lfcD 
7 -r ;i/#©£ >y h #7 3 *u #£7? v 7* 1 0 5 fcfei^Ts a»H-& 

J$ J > ; 7. j£ & I nc © ; 7 #J © & > 7* )V \Z ftfo T 3 jg (i A 0 ~ An©5 *^ 
if © SUB U7 h7y 7*UTiBttA0~An&#i&* < , ^ LTs 7 

T'J-710 6 ^43l>t N JSi±Ojg^(C Ifctfot, pJ^/W <^7 7 -f 1 1 © 
* y h*7JB8lR2iV5*S?*;i/7 >r )V# D F0~D Fn©«M^fP^r 0~rn*s|g^ 
-?-©^ 7 5=- y 7 1 07CJ;!) 1 00$i7t5. 

GUifcJ; D J if£EJfjgftjfePtgaififJEffi«jSlPnc*»S3.J:3&»Tj&*-. 

*^Bj©^2©nj(g^&giwr« 0 

/N'T /^Tx 7 -f 1 l©*y ^7M»»Vf^^;i'7i';i/^DF0~DFn© 
iiffilSISIrO^.rn©^-* **J¥lB;*fts £©^-## N ©JMEg 1 2 ©ffiffi&B 

ISStffi'*^JV7 -f D F0~ D Fn<Dmm ! S%r3T0~Tn&m%.£ft,%<> 

1 1 RV^y^JUy 4 )V*> D F0~D FnC <fc 5, 

m^bfei i (omMmizis^xmm^rz^^ izmmzn, *©mi8S0m 

^7*^^;i/JP#lElK 1 4S^7- 7>7P A0~P An&jlbT7 tf-# S P0~ 
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